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(57) Abstract 

— A corynefonn L-glutamate producing bacterium deficient in a-ketoglutaric dehydrogenase activity; a process 
for producing L-glutamic acid by using the bacterium; a gene coding for an enzyme having an Gf-KGDH acuvity 
originating m the corynefonn L-glutamate producing bacterium; a recombinant DNA containing the above gene; a 
coryTicform bacterium holding the above DNA; and a process for producing L-lysine by using an L-lysine producing 
bacterium holding the recombinant DNA. 
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mmm 

SMS 

k p («— kgdh) Ufc 3 U *S L - ^ >m£gM> 

<Da-KGDHm&*m-fZWm*3-\!?Z&fc¥ (o-KGDHI^) ^ 

*ae^*^triwM.DNA^ trai*;iDNA*#£i*s3y*s*ra> mm 
«mj>n a*»*u l — y s?>^j6fiB*wi-*3 u *a*ra*jH^fcL - u 

CK1-*3y*att»*ffll^»BttfeirJ:>)XilWir^a*nT^*. 
ffi^ a-KGD H8Hfe&<fc» t> U < ttttT U L - Vfr? x 

Ufc*»*«JW**<* if^L - S >&££t&£J#o:: bitty £fr 
•fcttofc (#§B¥5-2 4 4 9 7 0&$&) „ 

cmirafu ri/^^ry^AjgomiMKfe^T^ a-kgd H?st£©i& 

t) (Agric. Biol. Chem., 44. 1897 (1980X Agric. Biol. Chem., 46. 493 (19 
82)) s 3 y *H*ffi®Tte> a-KGD H«&© UKMt L - I 
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2 3 77 9^i) e UfrW£*<^ ±&l,fc K3 U *mMWVtt* a-K 
^U^UfcWitt^ofco tf-KGDH£ft£bfc3y**;l/A3ffl®<D 

*%w® u mt> 3 y *a l - ^ >t^iftio «-kgd h ae^- 

fc*4tt*i8t^a-KGDHgttOI/^W<L-W $ >»©3fc*&fiK:» 
±\ZWG.? Z a -KGB H&fctt&mtZ CilCfc&a-KG D HEHSfe*fcffc 
fitfe^.DNA*«W^*3U*aai«x SWMDNAMU L-'Jv? 

So 

£ (±> niJ^IL- i S5fc© a — KGD HflMg** 

st# u-e©«j&*§a * i £ t> ttae^*a*^«3Bft*{*:r 5 * 

=• KT3 'j^IL-W S >«4j£**»5WEftbx #£ftfc^ff £&{*©« 
-KGD Hf£tt© £ L - S ^O^gf^f^fcigUU a - K G D 
Hg|t*<L-W; >»©^je»r»tt»»*Ri«-c:i*si^Lfc. 
*»W*&tt^ 3U^UL-^;U^^m^®{rfe^T^^±(r#^f Za 
-KGD H»e^ *ffl[«f * CilU^a-KGD H M 



WO 95/34672 



PCT/JP95/01131 



- 3 - 

a)m&#±K&&?*> a - K G D HSttfcff-r *B**3- K***K*Xtt* 

©^D*-^-©*a^Ej«<i»»cixtt2JK±o«aioiB*x mx> #nnx 

(2) ±iS(l)lBi&©:3y*I!L-?>* $ c**u «« 

(3) 3 U*iL- i >lfc&j£SS*© a -KGD Hitfc?\ 

(4) n y *n l - 7jw i >m&&Wto*e> a-kgd HMB^t 3 y ^iMt 

(5) ±»(4)»»©imfc>LDNA*ff*rr *3y*M«^ 
*- s - <t£#® tirs l - y 9 >©mitife, 

lK»««fnTl>fc*«fi3 'JWf'J *AMfctt^3ftfc»!**** (Int. 
J. Syst. BacterioL. 41, 255 (1981)) x tt3 U 'J 9 AJK 
aa»«y 1/ kf><* -r y 9 AJgiffiM^tio £©cfc"5#3 'J^iL- *;l/* $ >K 
£glS©0iJ£ bTJBiT©**©*^/ 

n y ^/^f'J 9 a • s * a 
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3«J*/\*?-ry £A • >7-t?=i-7 

7* 1/ tv<? -r 'J £ A • -r ^ /< U * 9 A (3iJ r- U Q A • $01/* ' ij A) 
7*U tWx U «7 A • 7 5/<A (3 U ^f'J A • S #A) 

7*i/tv<^7 i y <^A-r>'7'j^7oA 

7*l/kV?*-ry*A • 7* h7r->^^A (3>J ^f'J^A ■ 
#A) 

7 , l/t*/<^7 t 'J^A • D-t?*A 

t* i/ f >j »7A • f-*y-* y X 
3 y */<* r y *> a • u--*7 s j y*x 

n'J^f'JW • 74? KT-> K7^5A ATCC 1 3 8 7 0 
3y*/<?f-y*A.TH?l^l'*$27A ATCC 1 5 8 0 6 
3>JWf 'J^A-^tx ATCC 1 5 9 9 1 
3iJ^f iJ^A - ATCC 1 3 0 2 0 
3'J*/^f'JW« 'J y^A (3iJ^f'J>)A'W^A) AT 
CC 1 5 9 9 0 
n'JWf'J^A.^^-? ATCC17965 

7* i/ f - y «7 a • /< y # * a ( 3 y -r y ? a • * ij a) 

ATCC 14 0 2 0 

7'UhVN^-ry tfA • 7 5/<A (3iJ*/^f'J^'WJ*A) AT 
CC 1 4 0 6 7 

^UWf'J *A .>f>7'J^7>f 5 A ATCC 1 4 0 6 8 
yi/tV^T^y «7A • -7^ h7x/M >*A (aiJ^f'J^A • ^Ol/*S 
ij^ ATCC 1 3 8 6 9 
7*UWfl! ?A • n-fef?A ATCC13825 
yi/tf^T-U ^A •ify^DU-r^*A ATCC 1 4 0 6 6 
7*Hf^f'J ^A • f-jj-y y X ATCC 1 9 2 4 0 

'J^A.f-tTJy^X AJ12340 (FE RM BP 
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- 1 5 3 9) 

*&W® a-KGD Hitfe^(i> ±ifi© i^^'J^IL- i >&&M 

nom&fcxtt c n*fr*mmztizg.mm<Dm&fo-D na^^ jbjt© «fc o iz 

■XWM<0 a - K G D H&^ftlix E 1 (a -ketoglutarate dehydrogenase : EC 
1. 2. 4. 2) n E 2 (dihydrolipoamide succinyltransf erase : EC 2. 3. 1. 61) E 
3 (lipoamide dehydrogenase: 1.6.4.3) O3o0t7'a-7 hTltJjlcStU E 
K E2Sfe^(i^n>«|it^U E 3 (i If ;l/h*>^K7K^^ (pyruvate 
dehydrogenase : EC 1. 2.4. 1) t^HbXl^C ttmbtlT^Zo ^BMOE 
K E2Mfc¥®?9U*i-\ : mMltWt>frfcZtlT\ / ^2> (Eur. J. Biochea. 
141, 351 (1984X Eur. J. Biochem., 141. 361 (1984)) » 

jNC$*ITO£ (J. BacterioL, HI. 3667 (1989). Gene. M. 217 (1987)30 o 

*SL-W i >*^g«4*Oa-KGDH»e?©*«X^u-><klC 

si * izmm mxti c \ £ o&ftZffitzt t> ©t& tu* £ © «t 9 <cewc *> «t i \, 
ehisehi*-^ 3 &cf 4 k &t J: 9 # t> ©#W o 

T^-> 3 ^ (PCR&) iriOttWa-KGDHae^O-fiR^j^^*^ 
P-y^fiK-TSo 7n-:/£0Ttt* 2 0£&g^±©fi$T^fttfflH^ 
CLi^iTC**^ 1 0 0££ligJ!a±©;B$©k©Tfc£C£#M£U\> 
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J: t) ®<t b T# & tltz D N A ®rtf-£<? ? - Cii tTiiaet^^D N A U 
TO^.#D N AT^il^f ^JIS^i:bT(i> 0Jx.t*> Bam 
HMcoRMhoIWl>^ LTtt%mm&%. 
<D<??~, 0J;ttf N pUC19. pBR3 2 2^W^£ft£o ftJ&b*:iia& 

^.frDNAossit utwu ^*-©&£!ic#ii#k©T&ftm^ft©M 

ftTt>«t<> flRfcTHB 1 0 1, JM1 0 9, DH5^0«IfM^^n 

So 

D N A&ftiatNRMTttSr U ^-KSfebTfiSkUfrD NAtftM U 

££*>£BK*t5w£:*<T£.5o 

pAM3 3 0 (#HBS5 8-6 7 6 9 . pHM15 

1 9 (#TO5 8-7 7 8 9 5-5|&f&) , pAJ 6 55 N p A J 6 1 1, pAJ 
1 8 4 4 (ELL, #HDB 5 8- 1 9 2 9 0 O^fg) , pCGl (#HBS 57- 
1 3 4 5 0 0^$g) , pCG2 (#U§B§5 8-3 5 1 9 x pCG4. 

pCGl 1 (#U§BS5 7-1 8 3 7 9 9-*f£fS) > pHK4 (#^¥5-7 4 9 
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«-«a«iLDNA*g*MC#A-r*K:^ £ft*TK«£3*vn**JB**s 

£ <fc 9 *S\ SMWafifcttfc**^* ATM LTD N A©a«tt*l«lTErft 
(J. KoL Biol.. 53. 159 (1970)) #fc»K «aWfcotvc*M*ra** *5 
ft\ «ma»Offll^&3>ef->h*^*BI«UTDNA*?l|A-r*55rft (C. 
H. Gene. 1. 153 (1977)) tt^S. ftl&MSiRtfBW::-^ 

T»£ftT^S«fc-5£, DNAStfOMK, aft*DNA*#filZ*9&tr 
^Dh^7XhXli77xD^57h ©ttfflUl LTffl&X. DNA^DNA g£M 
K3|A-f £3r& (Molec. Gen. Genet . 168. Ill (1979X Nature. 224. 398 (1 
978X Proc. Natl. Acad. Sci. DSA, I5_. 1929 (1978)) *>J&fflT#£ e 

7u h^77 hfeTli±E0ttmMir*J^TttfflSnTt^^rftTfe^W^ 
«K4#5:tm5^ #13105 7- 1 8 3 7 9 9-t&$&fCfi§3F£*l£«k? 

£<fcO&£tf£#&t>*J/8T£So * Ux*U>^y 3-/100** y t*-;l/7/U 

;l/D-»^F6 8 <«fe/W<ifcjR) ££©*iOfcJ:oTfcDNA©£&&**ifi»l 
$"frS££*<T££o *»m©*»«ITffl^fc»K«B«l©*ac^ 
(#H¥2 - 2 0 7 7 9 1 -g&ttftUR) T&*o 
d © «fc ■? fw UTf§fc 3'J*IL- S >m*mm&*<D a - K G D H itiS 
f ^ ^triM^D N A^f A bfcfftl^ ftXSU SUHiU &tt£& S&K 
jfc5£J£ l;TW«lfflfcS^§l^*^l"-r *3§#©£*!JK:i&#-f 5 CilCfctJa-K 
G D HStt*Wf l/^/l/TBttrtK&JfcS-ti:* - £*«T* £o 
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mtsti, mmmtLxit, 7>*-*Ag^ t>*-t*. 7>*-7# 

%miL 5#^b3 7-CirTp H^- 5 /X^U 91^0^0^ 1 0#C> 

m wzik&bfrn. LTWwmmm& u fjmMfcx&ftwamzm >*: *> 

©£flH^ Agric. Biol. Chem.. 44. 1897 (1980)IB*fe©^T^(C«k *>n? d <t 

ttC^ICotvr, o-KGDHgf|0Kyl/tL-W ^ >&©&gtB©BH£ 
Si£©l/^;i/*U:#UfcS?ttL-:$Ot/* S >&£M&;&WUTI^c:<!:j&<bj§ 

x&B+omm t bra. mi&fc* ®wxm\z «-kgd nmnx&vi 

©Jfc#> in vitro g||K«k3«1£^bl*©5ti#x 7u*:-fi-<D&.mz£Z%m 
<£T#©l&*f SMC «fc 0 > tt*© ^ U *W. L - ?JU* i >m£Mm iJfclfcLTS <& 

a - k g d Hf£Q&x$z LtLffi.(DJSi&i£, <t&mm*m^x8Lm*mm+zi3 
m%m<%&KXik Ltzft(Dmmt®MT$> ^ c ©«* 9 tt#£j&#-f 5 «c i*_k 

12© «t 9 £ LTW &fr£>S: fc a - K G D Hitfc^©1§i££gK, st^ffii^ia 
«fc K> &£#±|;:#£t£ a -KGD H itfc?£&£Xli«sy£-r tttktf 



WO 95/34672 



- 9 - 



PCT/JP9S/01131 



^tt&tCkU £Pft#||&gJ|}£ (Kramer, W. and Frits, H. J., Methods in 
Enzymology, 154. 350 (1987)) b V A, t h'D+i/;l/7i >f© 

Ib^mfflfc&Z&m (Shortle, D. and Nathans, D., Proc. Natl. Acad. Sci. 
U.S.A., 75. 270(1978)) a -KGDH«fc^©:n— r>r >^#Xti 

ttmx\t&VL%mz £ c: © «k 9 k bx^ximm ufc£fK^£&£,#±© 

jE%t£&fc?tm&t* ZtK* mttMtil'VkZ a - K G D H0%mX%: 

co^t y ? i/*^ K^^trffiffifiUncse^Kr^-rx ffigr©i£gtt&^ 

^5fe, JfA> ftiDXJiM^oi:9l-tT*»<o d©&-#0DNA£ffig:© 

$e>trDNA^y ^7— ei©^i//^7 5^ >vt74 y#— vzm 
^xm&ti 2^m-fv^% K£-£$ u c x y t t • =» y © ^ ^ tr-r > 

g«u »a> {rtnxttffltt*<HSsnfc3te^*^t?^5x5 k*»^t 

y 3>b*^-> hPCRi£ (PCR Technology. Stockton press (1989)) fth%> 0 
5>y-MCi£g©g&. #A> #lBXtti£tt*«PoK»*»A-r**&T 

d©«k-5 k UTDi#ufe^*<^A$n-csc^x(iffi[«$n^it^*3 y * 
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fflfft\£$&$kZ.%fflRiLtzy3& (Experiments in Molecular Genetics, Cold Spri 
ng Harbor Laboratory press (1972);Matsuyama, S. and Mizushima, S. , J. Ba 
cteriol., 162. 1196(1985)) #fc£o ffiHtttt**.!** m&fc±(D®,M tftft®. 

Wte, a - K G D Hffi^^6tHr-(ftTb/c^{r Jt-cT#{r«Ji© t*** 
a — KGD HStfefr^* Lfc 3 U *I! L - ?JU? I >m£M£JJH >T L - ^ 

%m*ft?m&\a±\i*?->mmmm, f> k s o, 

tkwm*tiim?z%i&s io7isiooo^g/i ©^s©b*^f->^^ 
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ncims, mmmtisXit, mmm-?*? s >&&BKm^z>tiz 

7>*-*A£, T>*-T7jc> T>*-T^X, IR?St^WfH>&*U *©ft&'J 

^iiiawTiT^ ©au < > %mum 2 4 - 4 2 ^ P h t* 5 
mm.frt>Q>L-yj\,9i >m^mit^mt, 4*>&mmm,, &m 

Tit, Mm%®*X7*7fr? h*i—e (PFK. #H§B86 3-1 0 2 6 9 2 

(PEPC, #^BS6 0-8 7 7 8 8^> #IP36 2-5 5 0 8 9^) , TCA 
@K©^x>i^« (CS, #fPS6 2-2 0 1 5 8 #H§B36 3 - 1 
1 9 6 8 8-5f) \ 73--; h®t If (ACO, #§|BS6 2-2 9 4 0 8 

6^) . >fV^x>ifh Koyt- If (I CDH. #HBa6 2-1 6 6 8 9 0 
€\ #HBS 6 3-2 1 4 1 8 9f), 7$; ttSJfoi UTte^l/* S >tfb K 
d^t— e (GDH> #§PS6 1 -2 6 8 1 8 5-^) m<&Zo 

£\ *B^&©m ^#<dd na^t'd -7*i lt/ w y y y-r -if- *> a 

(3) @ tomfcw&mmm&frK *) nm^rn i/n*s*&i* g wm&^ttfk 
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£-K??-%k\sTits 3»;*aa«T?iiM^rffi«t>©T*ntf«k<x ±et 

-3 Tl *§£-KW2frT& 5 ±ia(3)©#i££JfH >fco 

g iHjite?-©±«EK#A-i-5 c: i iw«fc *) a wae^-*^*** c 

&#tet>©<tUT{i, *fl§S©l a cT'p*--*--. tac^DW- tr 
p T^D $ —%fi)<$> 2> (Y. Morinaga, M. Tsuchiya, K. Miwa and K. Sano, J. Biotec 
h., 5,305-312(1987)) . *fc„ a y * U * AJWBI*© t rp^o*-*- 
fc^ttT'ot-^-Ti&S (#TO6 2- 1 9 5 2 9 4#^«) „ *3&BJJ©£ 

wjir*j^T(i. PEPcae^©5KC3»j*ami«©t rp^t-^-i 

^^©a-KGDHSe^F©lii|§(i. L - y ^> SsAtifclTt* a>J 

» J: i) U* OAX&mfttf L->J? i LTffl ^ & tlTfc (9 > CI ft £ 
Zfe^b UT*l6BJ©m^D N A£#W C t fc«fc *)-€•© L - U V >SsM 

hZo S- (2-7$;ifiV) -->X-r>T > (JEtTs TAECJ tvmt^ 

(#&BS4 8- 2 8 0 7 8^ #&BS5 6-6 4 9 9^) > A E C U 
MKL-o>f2/>\ L-**-feU>N L-^d'J^ L~fey>\ L-T;M*- 
> N L-T5->> L-/<y>^©T5y«*83jtf*SeiM* (*ffl#f*&37 
0 8 3 9 5-^X^3 8 2 5 4 7 2-t) ^ DL-fl-7;;-£^P7^^A, 
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5 0-5 3 5 8 8^. #HBS5 0-3 1 0 9 3^, #B§BB5 2- 1 0 2 4 9 8^ 
#§HBB5 3-9 3 9 4^, #§§Bg5 3-8 6 0 8 9^> #TO5 5- 9 7 8 3^> 
#HB35 5-9 7 5 9-t> #HB85 6-3 2 9 9 5^. #§HBg5 6-3 9 7 7 8 
^\ #^BS5 3-4 3 5 9 1^> #&BS5 3- 1 8 3 3-5§0 „ << J i/ h-JU£tz 
tt»»*9?*-T * L-'Ji? V4««IM* (#1188 55-9784-t, #§|B8 5 6 
-8 6 9 2#) , 7JU*u\*/U\£>mtM*S *K>]^<Dm&Kft\sTI&&&fr 
&*L-*)*J>&mmm (#181185 5-9 7 8 3-t, #g§BS5 3-8 6 0 9 0 

7A£fcfi3 iJ^f'J +>2*omm (fcHfWMM 4 1 1 9 9 7##J») « 0 

ri/Wf»JW • 5? h7r-^ A J 1 2 0 3 1 (FERM-B 

P2 7 7. #HB8 6 0-6 2 9 9 4-5f&$&) 

7*l/tV??T-y 7A« 5* h7 7 -y^A ATCC 3 9 1 34 (#HBS6 
0-6 2 9 9 4-^4^) 

nyWf'JW - AJ 34 6 3 (FERM-P 1 9 8 7, 
#&BH5 l-3 4 4 7 7-5f&$B) 

yi/tV<^-rU^A • 5* h7r-^>^A AJ12435 (FE RM B 
P - 2 2 9 4 x #B#if £5, 304, 476^) 

7*l/tV<^-rU tfA • 5? h7r-Jt AJ12592 (FE RM B 

P - 3 2 3 9 > #B#i*m5. 304, 476-Sf) 

3iJ*/<?fU *A • yjlfifiJ* AJ12596 (FE RM BP-32 
4 2. #g#ifS&5,304.476^) 

Z<D&ot£L — y -7 V^MtC a - K G D HitiE^^A-TS KfcU g£fw^ 

5* h-Xx #5? h-x. 75* h-x^ittMlDTK^fftttt^Otl 
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mmim&to&WT-ei 6-7 2mmmmt -s©*^^ ^&&i*3 o'c- 

mi it, a—KGB H»#F*s*r d n a m ^omwmwmxh * „ 
mmm i a-kgd Hftfc+nm&Kvmnt&te 

(1) ^D-roilSS! 

Eyim@E^j§^3Rc;4 jr^-r^- u a >? u*? k**x*t s y>r 

K&KJ:?)DNA£jE£2Stt (T^5^ K^V*^XxA:i±£!l*7^l/3 9 4) *m 
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DNAO. 1 # gS^y^DNA^'J^7- t? (^SitttSi) 2. 5a-y|> 
^ dATP N dCTP N d G T P> dTTP#2 0 0juM % £fb#'J»7A50m 
M> 5mMW5f>0. 0 0 0 1 1 0 m 

Mb*)X-im&&& (PH8. 3) 0. lmli:»U 94<C£1t>> 55 
'C^tK 7 2 < C^3;9-©^>r^^3 0ia^*)ii-rPCRj*^^yt„ 

i@i£ftS!J) ^ffl^THURLfco CODNAHfffi-^UV^^TVVh (7v> 

(2) ^PhVN'^xU^A • 5* h7r-> ATCC 1 3 8 6 9©gffe 
#DNAWfH-©HSSl 

(■r>f7=Jl±S!!) 0. 5%Sy r ^b^-hU'7A0. 5%^£>J5££T-Yig«l (p 
H7. 2) 5 0 Oro Hr> yi/tV<^xU^A • 5^ h7T-^ AT C 

C 1 3 8 6 9£&«U 3 1. 5t;t6l|^t^ii^, Z<D%m®Z 
5 , OOOrpmTIO am&<Ci>#*ffi9 t LTMMfc 2 g 

=M©^rfe (Biochem. Biophys. Acta.. 72. 619. (1963)) 
K«k03fefe#DNA£ifcHJL*:o CO^DN A 2 n gS^JiSgfEco R 
1 2 0 0 J-— <? h & 1 0 mMMv^i'^A, 10 0 mMjg^ h »J SARtf 
1 mMi?f t7 U^f h-Mtf t5 5 OmM h 'J X-ltiffi^ (pH7. 5) 
KfcCDfcCD&^U iS&3 T'CTl 5«£fS£ii:*:„ Sffr^7^^(r«k *) 
7xy-;!/«jffi&gU x^;-;i/ft®Ml/TEio.R I T8iHl;3ttfc7'l'fc* 
A^f'J^A • 5? h7r-^ ATCC 1 3 8 6 9©^fe#DN AtfrJt 

(3) TVt'A^ij^A • 5^ h7r-^ ATCC 1 3 8 6 9©a- 
KGDHI^O^SI 

f^Tsl K^**-pUC 1 8 (Sr@it*t®t) UgTOJKSfEcoRI 
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2 Oj--»v h£l OmM^t^^v'tfA, 1 0 0 mMMt h V 7 A&tf 1 m 
Mv^tfXl^ h-;U£^WlT£5 0mMHJX-£g&«& (pH7. 5) (I 
fig 3 7^T2«£]fc£#T^t&£^ »**«&KJ:07xy- 
^ttm2tt*£*>'-;l'ifc»Lfc. C©&, K^*-&3fc©DNA»rK- 
*<B3&£^£©£&fJh'5 l "3rt:#>> Molecular Cloning 2nd edition (J. Sambrook, 

E. F. Fritsch and T. Maniatis, Cold Spring Harbour Laboratory Press, pi. 
60 (1989)) 0MTa'^ f 'J 7;l/ ■ U 7 * X 7 r ^ - IfMSirJ: *5 DN A 

d©E_c_oR I T^fcSftfcpUC 1 8£0. 1 fi g x (2) kftfcEc 
o.R IT'#Hfc$nfc7l/t'V<?-riJ'5A • 5? h7r~> ATCC 1 3 

8 6 9 ©SferfettD NAIrK" 1 # g&tf T 4 D N A U ii— \f U-»;h (£igi£*fc 
St) £6. 6mMtSflsv^*$/tfA % 1 OmMmxH h-;l/&tfl OmM 
7f A»£ U 5 6 6 mM h 'J 7 - igiiffii ( p H 7 . 5) Kft 

Tx fcifefcJ: !)xi/x U tT • 3 'J J M 1 0 9 C£iBi£tt»[) *»SlEfcU 
C*l£l 0 0/zg/ml©7>t°i/'J >**trL*^iSJfi±IC**x #J 1 0, 0 
0 0TOJ&©i|fc&#£^fc„ 
&&Utz&W&8kfcfr i !>^ Molecular Cloning 2nd edition (J. Sambrook, E. 

F. Fritsch and T. Maniatis, Cold Spring Harbour Laboratory Press, pi. 90 
(1989)) ©^KitK (1) T#bnfc7o-7DNAi/^7'J^Xf5 

(4) 7*l/tV<^-fy *A - 7^h77-> ATCC13869©a- 
K G D H£fc^©£Sffi?iJ©&£ 

(3) CJ:<9#t>nfc^^fe^^t>Molecular Cloning 2nd edition (J. Sa 
mbrook, E. F. Fritsch and T. Maniatis, Cold Spring Harbour Laboratory Pr 
ess, pl.25(1989)) &M<DTM V&W&K iO^X 5 KDN A^H^U/io 
t77X; KDNAIiyi/tVN^-rU^A • 5? h7 7 -^ ATCC 1 
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5X5^(3) ©£j£&j£TftJIS&fgEjLoR I Xh_o ITMSBrU 

-«> a >*m^n-^D n a t/w 7 y y-r x-r s^k-*^ ufc. *©&£> 

E c o R I M Xho I fc$I»r3ttfcft 3 +o^-Z©®»f»f JtrtW 7 'J *V 
Xt«CiA<#iUfce &DNA8rtf£ (3) ~CfTitz<k J j H E c o R I &tf X 
hoI«U^X5 p<**-pHSG3 9 7 (SfijftttSl) iCSM&b* 
D-WfcUfco ll^fc^X; KDNA£^Xm>NAHfftf©£&&#J<Dfc 
S^fr ofco ^SE?U©^^(is Taq DyeDeoxy Terminator Cycle Sequencing K 
it (T75>r K/<>ft^; *yl/ttJBi) ^ffl^Sanger©^ (J. Mol. BioL, 143, 
161 (1980)) Kft-pTfTofco 

#^cDNA»r)t(i^nj:^-^>' • 94*;?- 7l/-A*^T^tt 
ATCC 1 3 8 6 9<DSfefe#DNA£Xh_o ITTObpHSG3 9 

{stzm&jLfc??** KT»mafc*m^ (2) -c^^n^yuhv^^^y^ 

A • 5? h y t—J ATCC1386 9©2ferfe#DN Afi3fc©ft3*P 

^-XOlcoRK Xho I WmK* (1) ©#&f::S£t,>5'<;Hfcl,*:*>© 

#©*rf£77>U K{i^l9^D^-^©DNA»f)t*^Tt^o ClODNA 

(3) ©^{c«fct)/W7yy>rx-rs»f>T-*^tfc^. #4. 

4*uK-7>®Wft-V$>ZZtfrmWL1Zo &DNA»rtt£ (3) TfTofc«fc? 
i:S a 1 IMXho ITMU^X^ K^*-pHSG3 9 7»rJ«SU 
^o-WfcUfco Z®7°77si K^pHSGS-Xi^Uyto ^^X^ K# 
^• frSa 1 I Mho I Cl«f«f fr» S a 1 I SW^&EcoR I SJBIf££T 
©ft 1 . 4+a^-7©DNA Br #©££^©#^£±15 £ PiiK UT*T o *:„ 
Z o LT»feiifc Sa 1 I StTXiLP. I «B»eWfr©^lBM*Kfll*B 

^#■^■1 iw^iit)"c*? > o nr-Ty* y-x>f>^- 7i/-/»*iB6U -e© 
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£ *)mfeZtlZ>m®®7 5 J &E3f£E?!l£E8flH3- 1 TSCWmtt 2 

fca-KtSatfiW* 7*l/fcWxy«7A • 5* h7r-> ATCC 
1 3 8 6 9©a-KGDH£fg^T&*o gG!I©N«i::&£> 

>g£gi*f§& a k >t* s a t g i: *** s ^af>s^K*«®ttffi i itmm^-v 

ja^fc-r-^-XttEMBL&CFSWI S S -PROTT&So BE 

*©*»*R^ttOTr©a-KGDH • Elt^a-y hjtC?<F&ffinf£&& 

*»fi^©3- K««6KM\ N*$&©> *-*->R**£*T 1.257 
<S©7 5 y Kfr & > ffiKfg£ ©& S a -KGDH kitt% < Utt 
UT^/Co ttztts C*MJ©ft9 0 07 5 / ©E 11f7^y hi 

Hl^BRtt**l/fc*^ N*HM0©3 0 07 5 / Ifcteflfetta-KGDHIwtejie, 

©N*tt*3 0 075 y«a5»*«E»©E?!li©«IBIttlfctt*^f-5 fc*«H»7 

&niMm a-KGDHi (*Att 5 > E 1 > E 2 E#©«tt*#ORTIBtt*jj%* 
"f £*>©TfcSo 

7 , a*-^-*aEWK*«U*:EW (281-286&tf307-312) &CF=iy*sm 
©y#y-A»MEW£iMlU:fifll (422-428) #Ji,l>;f£3ftfc. 

&;l/-7TOft (4243-4281) #*&ttfc. Cft&©E^tt«W#a£LTtea£* 
«R*SI7T*J *} n 'ffeS a-KGDHi tt A* o fcit£?ffi&&& -jTl^ui 
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fetftgH2 ^HfXfr-r'JfrA ■ 2^ A TCC 1 3 8 6 9 

Ft!3t£gD a — KGD H&B*<D&mz a -KG D HSftg>igi|g 

(1) a-KGDH&fc^oyptV^xy^A • 7? h7 7 ->^^ AT 
C C 1 3 8 6 J 1 1 0 6 O^O^IA 

Hil^JlT#^>n^pHSGS-xy5x$ KDNA 1 n g> WRBH^S-aJL 
I EE/ Xho I 2 0 ai y h &%ttfll 1(3) ICEft 

ttfi«irtBtt^7X5 KpPK4 (#H¥5-7 4 9 l-t&H#M) DNAljug 
i2 0a-7h CD Sa 1 I £g»J 1(3) |C£tt l/feWKft+TaW- U 

fcfc^Lfco ^X; K^^-ft*ODNA»rfr3Wa»'&1-*<D*HiJh 

■f * fc«K $mm 1(3) T" U T^U • TJ\s* *)7*X7 7 ? — 

gtr«fc*)DNA8r}t©il&U >IMk*fft^ S&triO^xy-^fflai&SU ^ 
^y-yWtR^ffttofc. CO S a 1 IT%fls£*lfcpPK4£0. lj«gx± 
laT^&ftfc Sa 1 I M Xho I ftfc pHSGS-X^7X; KDN 

AO. 5#g&tfT4DNAy#~ (ffljttfcfi) 1 » h *jWI« 1 (3) 

^TtfcDN Afi^»*««/^l/^te*ffl^fc»Hte»©«ife (#H¥2 - 2 0 7 
7 9 fclttv. :/l/fcf/\**f-'J£A • 5? h7 7 -^ A J 1 1 

0 6 0 (#&BS5 9- 1 0 7 9 7^£fg) KfcALfc. C*l*rt > 1 K> 

gSx+xl^^ftr-h'JfAO, 5%, /;l/3-7 0. 5 %mi-tJ±^^ i/ 
>25 ti g/m \fr$>J&Zm%%aiLtK*%* T&mimftAJ 1 1060/pP 

A J 1 2 9 9 9 kftZZtl. ¥J£6^6£ 3 Btt#TiIiSgg£4irXig&ffiK£ 
#X««tt«W«0fl-Sie»FERM P- 1 4 3 4 9T*K3*U ¥Jifc7 

BP- 5 1 2 3 ft-0>*o 
»&ftfc^JHEiM*fr&*ttflll (4) l^ot^Xi KDNA^JlfiffiU 
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Htfe»rtt,TT^u-^;MWiac»*ff'5CiirJ:?)> ^7X; KpPK4IC 
yi/tV^x'J «7A • -5? h7r-> ATCC 1 3 8 6 94*©S_aJ_ 

I -Xh_o IWr^^U^mm^DNA^S^U^o ^7^; K£pPK 
S-X£ift£bfco 

I^StCUTri/tV^xy^A • 5* h7r-^ ATCC 1 3 

8 6 9£m££LT^Sf£&#ATCC 1 3 8 6 9/p PK S -X£Jfc#Ufc 0 

(2) a-KGDHSfiG^Mfffiti 

(1) T#t.n^yi/t*/^-r';^A • 5? h7r-;< A J 1 1 0 6 

O/pPKS-X&tfATCC 1 3 8 6 9/pPKS-X^D-X8%, U 
>$27]C5jt27'j7A0. 1%, IBIt^v'OAO. 0 0 496* »«7>*-* 

A3%> mwtm-iko. ooi%,mwiv>tf>o. o o 1 %. xmafc&mfc 

0. 0 5%. fc**5 >B.2 0 0//g/K tt?>3 0 0/zg/K £a*7^S/ 
•)A5%R^tW-»2 5mg/l^bJi!c5§il6(pH8. 0) 5 0m 1{C 
JMU 3 1. S'CTl 8TO^#L^„ «»«ft*«feiriaeoT»0^liU^ 

:©IM 0 . 2 %igfls*7 >J A**»rc»SU tobfrU* 2 £]$ 
t)5BUBH**ft*Ufc 0 fm#£3 0%:7*yH?o-7l/£^frN-H;x (t Kd 
*WtVI/) y^I/-2-7Ux^>^7*>i (JKTTES) 0. IMi 
®^(pH7. 7) iriKSU mrmfmLlzte, 15, OOOrpnu 3 0^ 
i|iCi^ltUT±»*#fc 0 Cl 7 77^ XG- 2 5 (Pharmacia*!: 

#&ftfc&6M£&©«-KGDH«&£Agric. Biol. Chem., 44. 1897 (1980) 
^ORfiMfiMZm^TZ-T^I-frVV ! J> • 7f-> • -77* l/;*^ K© 
3 6 5 nm©»3fcft©±#*ailJ£l/fc. fiB^aSamAli^JlLtt 
T^75 >*«»iUT/<-f* -77 Ktfc«*y hfcJB^TMgU BI^©Jfct£ 
tt**fflUfc. ttMt LT> 7*5X5 FpPK4^ii:ffi|glllT^AJ 
1 1 0 6 0/pPK4&tfATCC 1 3 8 6 9/p P K 4 ©Jfcjgtt*#»fc 0 * 
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AJ 1 1 0 6 0/pPKS-Xi:ATCC 1 3 8 6 9/ 
pPKS-Xl**ft**ftA J 11060/pPK4£ATCC13869/pP 

Wt#a - K G D H * B£3t£ 3 - K t Tt £ <fc ftfco 



*1 









(AAbs/min/mg protein) 


A J 1 1 0 6 0/pPK4 


0. 029 


A J 1 1 0 6 0/pPKS-X 


0.055 


ATCC 1 3 6 8 9/pPK4 


0.019 


ATCC 1 3 8 6 9/pPKS-X 


0.060 



1 g-KGDHStt^L-WS >»&ifelB £ ©BI& 

yi/KX^r-y • 5? F7r-> A J 1 1 0 6 0/pPK4SZ; 

A J 1 1 0 6 0/p PKS-X^L- W i ^K^^tU 

96* mmT>*-oi>3%. mmm—fko. o o 1%, mm-?>tf>o. 001 

96. *S1P*4MW(E1. 5 96. VtgKtS2 0 0j£g/U h*tf>3 0 

0 ju g/ 1> iM-vO/ls 2 5mg/l JttfCaCOs (fll&B) 5 96^t>Jj££ 
^i(pH8. 0) 2 0ml*5 0 0ml««P77X3|:milllM8« 
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Lfco ZtlKk&frU&A J 1 1 0 6 0/pPK4SO ! AJ 1 1 06 0/pPK 
96Stf:fr:>-T-f ->>2 5mg/l (PH7. 2) fCTJg^LT 

#fc®#£&®u 31. stcti 8«t^tu s^nfc, 

olv^ Wmmm\ (Tween4 0 : £ 3 g / 1 $ft] Ltz£M 

fi!ctt|!l/<>J'^7 L »y^7^7'f1f~AS-2 lO^I^TitU. tf#ifMtS& 
0. 0 2miT«iM5 1^1W6 2 0 nmKfctfSlgbfcEfcifll 







mm 


w&m. 


88fg 


«* 






(OD) 


(g/dl) 


(g/dl) 


(90 


AJ 1 1060/pPK4 




1.72 


0.45 


0 


0 




+ 


0.78 


1. 80 


2. 46 


42.4 


A J 1 1 0 6 0/pPKS-X 




1.31 


1. 89 


0 


0 




+ 


0.78 


3.69 


0. 37 


9.4 



WSUfco C10I8U a-KGDHSfiK^7X; Kp P K S -X&agtAL 
3*88 £: tt S P P K 4 *A#C*J bTif Ur*L — $ >®JRJ£©1& 
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&%mitmmm&mzmmu o. 4a- 9 h/mi «j>*aain 

Sfc&*ft*ft£«U 3 1. 5«CKT»2 5l*IBHS£-5**M&fTofc. 



03 













«* 






(OD) 


(g/dl) 


(g/dl) 


(96) 


A J 1 1 0 6 0/pPK4 




1.84 


0.0 


0 


0 




+ 


0.72 


0.0 


3. 90 


49.1 


A J 1 1 0 6 0/pPKS-X 




1.87 


0.0 


0 


0 




+ 


1.07 


0.0 


2.39 


30.1 



mams a-KGD«€^flM*Of«l 

a — K GD Hite^iISlw «fc 0 L - fjU? I ^WtQUSCWmi ZtltzCtfr^ 
ica-KGD h »£^£3fc&-f «fc *) i c t 

¥ftKimmm&ffl%^ l ©1340#@ £3266#@© 2 ffififrtl Kpn I T?fiKb3ft 
3SMfc&<#£-f*o *£T> Hife^JlT#^n/ipHSGS-X^ILp_n ITS 
fl*fbUfc©fc£B*fr£3tfN Kj^I^>t©1926&£#£^febrt::/5*S K 
pHSGS-XAK^fiSU/Co pH S G S -XAK±©a -KGDHjtfe^i 
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m^X^lfcMi^^Tl^. ^i:pHSGS-XAK0BamHI^ 
jBfi«SttK«oA:«*S!©tt«jBjS*#Al/, KpBTS-XAK* 

@ stt»ft#fiK«2tti;: « o feaaia©«eRje^*»o^5 xskphsc4 

(#H§¥5 - 7 4 9 1-^) *WRB«JLlULl "CflMbU D N A^^^^t^ v 
h (£S&ttSU Blunting kit) *J8l^»**KfcUfc1fc, Bam H I U 

IWf*tt#U Ctl^pHSGS-XAK<Z)B_amH iafetr#AU^5Xi K 
pBTS-XAK£3tf§Ufco 

fij OA • 5? h7r-^ ATCC 1 3 8 6 9 \ZMSto*fr?Jk <MWf- 

2-207791^-) Iffll^AU #^¥5-7 4 9 1#©^&TS^*± 
0a-KGDH«fS^^S!irfi^t/Co ftttttKli. K##A$ft 
fcATCC 1 3 8 6 9/pBTS-XAK£CM2G U ^7 h > 1 96^ 
x+xl«, tfrffc^hUtfAO. 5%. /;^-X0. 5%, pH7. 2)&ft 
5«C(rT6^S«i:9^#t^ 5 # g/m 1 O^D7A7i-3- 
;l/££*?CM2 GJt^ftLhKlft^ 3 4 , CTiHIUT»JSRU*:3n--*7 , 7 

&£#±© a-KGD Hi«K*©$6*Efll*W'^ a-KGD HSfcWXffcSI 

m&zmmm 2 us t zmM^fctzz, %mt& < tarn $ tns.fr o 

( 1 ) gdh, g 1 t A&tf i c ditfc^®? 

yi/hV^f • 5£ h7r-^ >*A©g dhu g 1 t A&tM c dfi 
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SftTV* n U ^f'J ^ A • S # A© g d h&fc^ (Molecular Micr 
obiology. 6(3). 317-326 (1992)) > git AMfc* (Miclobiology, 140, 181 
7-1828 (1994)) i c ditfc^ (J. Bacteriol. (1995). 177. 774-782) ©BE 

#^5 (5' w> tmn^6 (3' M) K*-r*»j=/**i/**-h\ g 1 1 a 
ifi?«iiii^^-4bmisfliH7 <5' n) tmmms ca' m 

(5' «i) £e?ij#-^io (3' «) n*-r* u ? * u**- h's-en-en^ 

^Wf'J^ • h7r-> ATCC 1 3 8 6 9fr&gffi0!l 

l©^rScHJ:*)lfe6f*DNA*W«U £ *l*l*S £ L±fB* 'J K 

DNA5fcjg¥mtt*y h (gfi&itSU Blunting kit) *m*¥*t*«Mfcl/fclk 
KpHSG3 9 9 (^SittfcS) ©.Sin^ lMK*ft*'ft?o 
-^.y^U 75X5 KpHSG-gdh> pHSG-g 1 t A&tfpHSG- i c 
d£#fc 0 

(2) ppclfif©^D-->^a 

^Jfi^Jl©^^«fc«9 7L/tV<^-rU'>A • h7y-> ATCC 
1 3 8 6 9©3fcfe#DNA£iiSi!U C^HItl/TPEPC^n- Kf^P 
p cit^^t;m4Kbp©DNA»fit*PCR^ffi^T^#U^o PCRfe 

©pp c£*5^©IE?iJ (Gene. 77. 237-251 (1989)) *fc£C#JfcU PCRfi 
JS{i±f2i^rtT^To^o 75>fv-©E^@S^J#-tl 1 (5' -fiO) ige 
12 ( 3 ' <Hfl) ir^-To 
PCRRj6©iSB««I*lWffiB*^ja_LI (£fflifttt»> tm^TffiftU 7* 
5X; KpHSG3 9 9©lilI«»AU^7X; KpHSG-pp c 
7 &&#bfco pHSG-ppc' ©PEPCiUc^tepHSG 3 9 9© 1 a c 
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LXtobftT^Z Y*) m fY7Ty*'<v % s®"fu*-jr- (Gene, 53, 191-200 
(1987)) £pHSG-ppc' ±©p p c«fis-?©±ttlCjf Alt, C07°o* 
-*-t*Efll*EWM- 1 3 IC^51«ft«^6ttSK^I-CJStt*^-c: 
nx^So C©7 p o*-*-«tt£&o51£g#£3-«?K ^oW»3&<«R»*K 
pn 1 Xtf Xb_a I £ STOBfrft k-$L?Z «k 9 * 2 *t£lD N A## &n«fll 

^UIDNA^l Opmol/ (i rf oo&gfc £ S <fc 3 f ;: S£ U lOO^C. 10# 
Mbt^ M"Clft>frUT--y>^**fe 0 pHSG-ppc' «fflMHt 
Kpn l MXba I (SJEttfcjH) KJ:»)j|MfcU ±E©7*o 

ppc a<E-?©±^{r h y 7° h 7 7 >*^P >07°D^-^-*< 1 3 tf-# 
ASftrtiT^XS KpHSG-pp c^#fc. 

(3) gdh, gl tA&tfi c d© 3«S©»e^^U^7°5^ $ K©ft 

s 

gdlu g 1 t AStfi c d©3«S©£fc?£&li!Ufc7 p 7XS KfcfERU 
/Co JU*WCM\ 7>5 X S KpH S G - g d h £ffl|R#fcE_c_2.R I TfllKfc U rfr 
JRODNA^flWiMMry h (£S£&$SU Blunting kit) *J8tr*¥»5|eSKtU 
te*Oir±E©ll5(ai*T»5iaM5Ufcg 1 t A£1£^©P CR«fljttt«iH 
U 7*77J KpHSG-gdh + g 1 t A^#lfc, SK. Kp H 

sG-gdh + gitA zmfmmjLBJL i u imc UT¥^«Yk u 

fct>©fc±E©ffi5Mft*¥fr*MMI:Ufc i c dSe^©PCRi@(@^*^b, 
^57; KpHSG-gdh + gl tA+ic d&SMftfco 

(4) gdh, gl t A&t/pp c©3«li©jlfg^^U/t7 0 5X^ K©ffc 
Si 

gdh, gl t ARtfppc03aS©»fc**a&U;fc7'5*$ K£tf3Sb 
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fco MfcmztezfvXl KpHSG-gdh + g 1 t AZftmWm&jiTLl'C® 
YbU ^7X; KpHSG-pp c^JIS^KjBJLlR^S.aJ.IT^bU 

#&ftfcBfffr£DNA¥m^b**y h (£7@&*t£U Blunting kit) *m^¥ 
m^<tLfz^ K p n I (£ilSg*fcgD ^il^XJ KpHSG 

-g dh + g 1 t A<D Kpn ISBfetlffAU ^X; KpHSG-g dh + g 
1 tA+ppcMU. 

( 5 ) ±E^7 * $ 3 ij * A? f'J^ AtOiSe^OiA 
pHSG-gdlupHSG-gl tA, pHSG-pp c x pHSG- i cd, 
pHSG-gdh + gltA+ic d&tfp H SG-gdh+g 1 t A+pp c 

M&STi^^nTtltt^/U Kp HM 15 19 (Agric. Biol. Chenu, 48 2 
901-2903 (1984)) ft *0lt!!ijg.6 (#H¥ 5-7 4 9 1f) £pH SG-gdh, 
pHSG-gl tAx pHSG-ppc,pHSG-i cd, pHSG-gdh+g 
1 t A+ i c dStfpHSG-gdh + g 1 t A + pp ci:iALfc. MfcftK 
(i, pHMl 5 1 9**©tt»iBjfi[*J*o^5X$ KpHK4 (#f§¥5-74 
9 1*) £ITOBIfgB_amH I MKpn I TiKMfcU ttHM£4tritfs?-K 
tf£lfc#U »&hfc>f)t*DNA¥»*JM:*y h Blunting k 

it) *ffil^f»5te«MbUfc^ K p n I U (M3Stt«) £fflt^TpHSG 

-gdh, pHSG-gl t A, pHSG-pp c&tfpHSG- i c d hO Kp n 
I^ftK**l**ftlfAU pGDHx pGLTA, p P P C&tfp I C D£fl!tf§ 
tfco pHSG-gdh + gl tA+i c dMpHSG-gdh + g 1 

t A + p p c Cite, *g> S a 1 I MtiLKmnKSaJ_ I U >7>- (SriittfcSi) 
£fflt,\ pHMl 5 1 9ft*©«DRlBj*t**n^n#AU pGDH + GLTA 
+ I CD&tfpGDH+GLTA+PPC£&#bfco XK> 2*88i:bT> Cft 
&<WtfiR^«*fc<W^7^ 5 KpHSG399 *JBV\ *g> S a 1 I ffiffidPI 
*CS_a_LlU>*- (£fii&tfc») pHH1519ft*©««iBjfii*»AUfc 
pSAC4fef|£l£Ufc. 



WO 95/34672 



PCT/JP95/01131 



- 28 - 

&mmi pGDH, pGLTA, pPPC, pICD, DGDH + GLTA + 

p GDH„ pGLTA, pPPC\ pICD, pGDH + GLTA + I CDS 
I/pGDH + GLTA+PPCiO^WPfA^f'^A ♦ 5* h7r 

ATCC13869K. m^Vl/XS: (#IS¥2-2 0 7 7 9 1^-) K 

i*)^n-e'n©^5x= Kmu, #&ftfc^©£&#tt4//g/mi©?o5 

1 0 g> ^l/3-X5 g. NaC 1 5 gSt/^1 5g^7Kl 1 K^fr. pH 

7. 2) izt«ru:. ^nizmmm^cu2Gm%mm±izx^mu 

^;l/3-7 8 0 g, KH2PO4 1 g> MgSO40. 4 g> (NH4) 2 SO430 
g^ Fe SO4 • 7H 2 0 0. 0 1 g^ MnSC-4 • 7H 2 0 0. 0 1 g> ^SiD 
7K#8?&1 5m U t>f7; >i£B£i&2 0 Ojug, t*#f->3 0 Ojug&t/Ca 
COs5 0 g£&7.Rl 1 *\Zitt2*m (KOH»TpHli8. 0iCiB&£nT 
1^5) CSSU 3 1. S'CKTl 6NPlffl*HILfco tfc*aKfc*«8cKfi^Ta 

LT*§fcffl»ffltt*fl>VT, ATCC138 6 9/pGDH, AT 
CC 1 3 8 6 9/GDH + GLTA+I CD&tfATCC 1 3 8 6 9/pGDH 
+ GLTA + PPCCDGD Hi£f££Molecular Microbiology, 6(3), 317-326 (1 

992) mffcoxmizm^mfebfrtz^ c*i<s>©7ra&&ttTi*> mm® 

ATCC 1 3 8 6 9/p S A C 4 KJfc^Tft 1 3^©GDH^tt*WrSCi*< 
ftfrr>iz (S4) o ATCC1386 9/p G L T A&tf AT C C 1 3 8 

69/GDH+GLTA+I CDMATCC 1 3 8 6 9/pGDH + GLTA 
+ PPC©CS«ttli> Miclobiology, 140, 1817-1828 (1994)KU ATCC 13 
8 6 9/p I CD&tfATCC 1 3869/GDH+GLTA+ICD©ICD 
HStSfe(i> J. Bacterid.. 177, 774-782 (1995)K N ATCC13869/pPP 
C&tfATCC 1 3 8 6 9/pGDH + GLTA + PPC©PEPC?Stt(iGene, 
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77. 237-251 (1989)»dBttStlfe36Tflclw«oT»3eUfe. 5 ~ 7 K 

^1Pn©^KlKlfe#t>BW©»#lwOl>Tx »ATCC 1 3 8 6 9/ 
p S A C 4 (IJfc^Tft 2 ~ 2 Ofe<b%&ZGtZ>Zttffti)^tz 0 
p GDHn pGLTA, pPPC^ pICDx pGDH + GLTA+I C DJkXf 
pGDH + GLTA + PPC±0#it^te7UtVN'?-rUtfA • h7r- 



mm gdhshs 

(AAbs/min/mg protein) 



ATCC 1 3 8 6 9/pGDH 


1. 


3 6 


ATCC13869/pGDH+GLTA+ICD 


1. 


2 8 


ATCC1 3 86 9/pGDH+GLTA+PPC 


1. 


3 3 


ATCC 1 3 8 6 9/p SAC 4 


0. 


1 1 



£5 



mm csmn 

(^mol/oin/mg protein) 



ATCC 1 3 8 6 9/pGLTA 5. 5 

ATCC 1 3 8 6 9/pGDH + GLTA+ I CD 4. 8 

ATCC 1 3 8 6 9/pGDH+GLTA+PPC 4. 8 

ATCC 1 3 8 6 9/p SAC4 0. 7 
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me 



WW pep ess 

(units/min/mg protein) 



ATCC 1 3 8 6 9/p PPC 1. 1 2 

ATCC 1 3 8 6 9/pGDH+GLTA+PPC 1. 04 
ATCC 1 3 8 6 9/p SAC4 0. 11 



mi 



WW ICDHgil 

(units/min/mg protein) 

ATCC 1 3 8 6 9/p I CD 3. 5 

ATCC 1 3 8 6 9/pGDH + GLTA+ I CD 2. 8 
ATCC 1 3 8 6 9/p SAC4 1. 0 



(i) Ast©v?+-7 7 ->^-^ffl^L-^ s >m&mmm 

^;l/3-7 6 0 g^KH*P04 lg>MgSO* 0. 4g, (NHO 2SO4 
30g, F e SG-4 • 7H 2 0 0. 0 1 g> MnSC-4 • 7HsO 0. Olg^ 
3.lM7kfrBmi 5ml > +M7l>mffi&2 0 0 0 gRV\£*f->4 5 0 0 g£ 

*6*i i*^it^3oomi^i i^t-7r-^ >*-KAtimmwm 

Ufco Ctl(CCM2G^^itLh(rT^UT#fcAS^(DMft^Sbx 3 1. 
S'CKTn pH£T>*-7#XT7. 0> 7. 2Xtt7. 5 iZfflm^Kfrb 3 
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S - 2 1 0 U ®tt&Jgte> «*T 5 1 fcK*JRUfc#*«© 6 6 0 n m 
C*5»j-5»*l£ (ODeeo) ICj:9J«£Ufc. 8 CSS*. 



318 



PH 








(OD) 


(g/D 


7. 0 


0. 84 


3 5 


7. 2 


0. 85 


3 4 


7. 5 


1. 07 


3 2 



(2) AS#c<i:> gdh> g 1 t A> pp c&tfi c d*fiT>*i|MBUfcA S# 

AS#KJJa©«fcUTfBKl/fcpGDH* p G LT A> pPPC> p I CD> 
pGDH + GLTA+I CDXJip GDH + GLT A+P P C*#AU *ft-e 

(#H¥2 - 2 0 7 7 9 {CfcO^Tofco #&n*:^3£f&#kU # 
g/ml©^o5A7i^3-^*^trCM2G7 , l/- bi£tf& (#»J^h>10g, 
Hfi^Xl 0 g, ^7I/=J-X5 g> Na C 1 5 gS^l 5 g£*67.Rl 1 K 
&tSo P H 7 . 2 ) KT^ft b/c„ 

ASl*<i:> '&£>tltcJ&nn&fc<DL -yj\'fi I :/*©£Stt©ffttt±* ±IB 
(1) £R«i;l/tfTofc. ^Olfms SWilll+iCMStlfcL-^ 
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£9 



(OD) (g/1) 



AS 


0. 


8 4 


3 5 


AS/pGDH 


1. 


0 1 


3 5 


AS/pGLTA 


0. 


8 3 


3 7 


AS/p I CD 


0. 


8 3 


3 7 


AS/pPPC 


0. 


7 5 


3 7 


AS/pGDH+GLTA+ICD 


0. 


9 5 


3 8 


AS/pGDH+GLTA+PPC 


0. 


8 5 


4 0 


AS/p S AC4 


0. 


8 3 


3 5 



*1MH 9 a-KGD H*&¥-**m bfc L — U g EMC ± & 

L-u s?yg)^a 

yi/tV^-r'J^A • -5* h7 7 -^ ATCC 1 3 8 6 9fr&XJMI 

&J^*#1-*7l/fc><^y*A • 5* h7r-^ A J 1 2 4 3 5 

(FERM BP-2 2 9 4) IC±E©^(C l/rffrj)cbrt:p P K S -X t p P K 
4t**ti**i»AU*©L-y5?>4Stt*fMilU*:. 75X5 K©*Att« 

ft/wztt mmw-2 - 207791^) zm^tio mntmmt2 5mg/ 1 ©# 

*-7^'>>*£tfCM2G7l/-MjMft 0g N ifx+xl 0 

g N ^I/3-7 5g, NaC15g^ *^ 1 5 g&MUKl 1 pH7. 2) 

L-U y>©^att©IMIttHT©WwUTfTofc. ^3-71 0 0 g> K 
H 2 POd^MgS04 0. 4 g, (NH4) 2 S04 3 0 g> FeS04«7H 
2 0 0. 0 1 g, MnSO* • 7H*0 0. 0 1 g > XSMfrafflR 1 5 m 1 „ if 
JTi>mki&2 0 0 tigs £*?>S0 0 ug^ Jjj-vj i/>2 5mg&tfC 
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aCOs 5 0 g£fcfe7Rl 1 +K£*fJgtffc (KOH£ffi^Tp Ht*7. OKMflES 
nx^5) ^5 0 0ml^777ni:20mlfo^U JnHfUHSLfc. £*l 
i;2 5rag/ 1 CD^^-vT ->>^t;CM2 G^U- h^{CT^f#UT#/iA 
J 1 24 3 5/pPK4St;AJ 1 2 4 3 5/p PKS -XOlMSftU 3 



si o 











(g/1) 


(OD) 


A J 1 2 4 3 5/pPK4 


2 6 


1.15 


A J 1 2 4 3 5/pPKS-X 


3 1 


0. 92 



=3 y L - \ >m^MWO a - K G D Hffitt© l/^WL - 401/* $ 
h^K&%a-KGVU&fc*m&X&fr®'%M, in vitro g.mK&Zfe'&Mfc 
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(i) ffilUA : *©*J*3$£tt 

(ii) : a -T h^^^ift KoW- tfiHc^ 

(iii) Efllft : 14 
(iv) : 

(A) *S£ : 

(B) #* : 

(C) ffi : 

(D) *H : 
(B)H : 
(F)ZIP : 

(v) 3>t; a -*WPR»)nrcB&a 

(B)n>lf a-^ : IBM PC 5& 
(Oa^i/XfA : PC-DOS/MS-DOS 
(D)77 htfxT : FastSEQ Version 1.5 
(vi) SlftaJIIx-* 

(viii)nSA/ / *^RJf1f$R 
(B)fi»#* : 



(2) Efl#-31©Efll©11WI: 
(i) E3nj©&ft: 

(A) 15?lJ®^$ : 4394 base pairs 

(b) wm<om-. mk 
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(d) mds;-: mm®. 

(ii) Genoiic DNA 

(iii) /W^-bx -r^U: NO 
(iv) T>f-fe>X: NO 
(vi) BM: 

(A) r/l/tWxlJ^A • z>9 h7r-^ 

(B) ATCC13869 

(ix) wmom^ 

(A) : CDS 

(B) ££ttfi: 443.. 4213 

(C) 4ttK*ifeJ£Ufc2r*fe: E 
(ix) E?!|0#©: 

(A) -35 signal 

(B) #&ftfi: 281.. 287 

(C) 4***ife£Ufc#ife: S 
(ix) BE?IJ<D#&: 

(A) #m^0fia^: -10 signal 

(B) 307.. 312 

(C) #«*ftjei/A:*ac: S 

(ix) wmom^ 

(A) #m^^-riB^: RBS 

(B) #£*fcg: 421.. 428 

(C) tttt$fe£Ufc£&: S 
(ix) EftlOttft: 

(A) 4#**3tt-E*: terminator 

(B) 4243.. 4281 

(C) WK**J£Lfc2rift: S 
(xi) RTtf: SEQ ID N0:1: 

GTCGACAAGC AAAATCGAAG CGGCAGCACG CCGCGTCGGA GCCTTAAACG CCATCGCCGC 
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CATCCCTGAT GGTTTCAATC ATCAAGTCGG TGAACGCGGG CGCAACCTGT CATCCGGACA 120 
GCGCCAACTG ATCGCGCTGG CGCGCGCCGA ACTCATCGAG CCTTCCATCA TGCTTCTCGA 180 
CGAAGCCACC TCCACCCTCG ACCCCGCCAC CGAAGCCGTT ATCCTCAACG CCTCCGATCG 240 
AGTCACTAAG GGACGCACCA GCATCATCGT CGCGCACCGC TTGGCAACCG CTAAAAGGGC 300 
CGACCGTATT CTTGTTGTTG AACAAGGACG TATCATTGAG GACGGATCTC ACGACGCGTT 360 
GTTGTCTGCT AACGGCACCT ACGCCCGCAT GTGGCATTTA ATGGCCTGAC ACGTTATTTT 420 
TAGGAGAACT GTCAACAAAT TA ATG CTA CAA CTG GGG CTT AGG CAT AAT CAG 472 

Met Leu Gin Leu Gly Leu Arg His Asn Gin 
1 5 10 

CCA ACG ACC AAC GTT ACA GTG GAT AAA ATA AAG CTC AAT AAA CCC TCA 520 
Pro Thr Thr Asn Val Thr Val Asp Lys He Lys Leu Asn Lys Pro Ser 

15 20 25 

AGA AGC AAG GAA AAG AGG CGA GTA CCT GCC GTG AGC AGC GCT ACT ACT 568 
Arg Ser Lys Glu Lys Arg Arg Val Pro Ala Val Ser Ser Ala Ser Thr 

30 35 40 

TTC GGC CAG AAT GCG TGG CTG GTA GAC GAG ATG TTC CAG CAG TTC CAG 616 
Phe Gly Gin Asn Ala Trp Leu Val Asp Glu Met Phe Gin Gin Phe Gin 

45 50 55 

AAG GAC CCC AAG TCC GTG GAC AAG GAA TGG AGA GAA CTC TTT GAG GCG 664 
Lys Asp Pro Lys Ser Val Asp Lys Glu Trp Arg Glu Leu Phe Glu Ala 

60 65 70 

CAG GGG GGA CCA AAT GCT ACC CCC GCT ACA ACA GAA GCA CAG CCT TCA 712 
Gin Gly Gly Pro Asn Ala Thr Pro Ala Thr Thr Glu Ala Gin Pro Ser 
75 80 85 90 

GCG CCC AAG GAG TCT GCG AAA CCA GCA CCA AAG GCT GCC CCT GCA GCC 760 
Ala Pro Lys Glu Ser Ala Lys Pro Ala Pro Lys Ala Ala Pro Ala Ala 

95 100 105 

AAG GCA GCA CCG CGC GTA GAA ACC AAG CCG GCC GCC AAG ACC GCC CCT 808 
Lys Ala Ala Pro Arg Val Glu Thr Lys Pro Ala Ala Lys Thr Ala Pro 
110 115 120 
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AAG GCC AAG GAG TCC TCA GTG CCA CAG CAA CCT AAG CTT CCG GAG CCA 856 
Lys Ala Lys Glu Ser Ser Val Pro Gin Gin Pro Lys Leu Pro Glu Pro 

125 130 135 

GGA CAA ACC CCA ATC AGG GGT ATT TTC AAG TCC ATC GCG AAG AAC ATG 904 
Gly Gin Thr Pro He Arg Gly He Phe Lys Ser He Ala Lys Asn Met 

140 145 150 

GAT ATC TCC CTG GAA ATC CCA ACC GCA ACC TCG GTT CGC GAT ATG CCA 952 
Asp He Ser Leu Glu lie Pro Thr Ala Thr Ser Val Arg Asp Met Pro 
155 160 165 170 

GCT CGC CTC ATG TTC GAA AAC CGC GCG ATG GTC AAC GAT CAG CTC AAG 1000 
Ala Arg Leu Met Phe Glu Asn Arg Ala Met Val Asn Asp Gin Leu Lys 

175 180 185 

CGC ACC CGC GGT GGC AAG ATC TCC TTC ACC CAC ATC ATT GGC TAC GCC 1048 
Arg Thr Arg Gly Gly Lys He Ser Phe Thr His He He Gly Tyr Ala 

190 195 200 

ATG GTG AAG GCA GTC ATG GCT CAC CCG GAC ATG AAC AAC TCC TAC GAC 1096 
Met Val Lys Ala Val Met Ala His Pro Asp Met Asn Asn Ser Tyr Asp 

205 210 215 

GTC ATC GAC GGC AAG CCA ACC CTG ATC GTG CCT GAG CAC ATC AAC CTG 1144 
Val He Asp Gly Lys Pro Thr Leu He Val Pro Glu His He Asn Leu 

220 225 230 

GGC CTT GCC ATC GAC CTT CCT CAG AAG GAC GGC TCC CGC GCA CTT GTC 1192 
Gly Leu Ala He Asp Leu Pro Gin Lys Asp Gly Ser Arg Ala Leu Val 
235 240 245 250 

GTA GCA GCC ATC AAG GAA ACC GAG AAG ATG AAC TTC TCC GAG TTC CTC 1240 
Val Ala Ala He Lys Glu Thr Glu Lys Met Asn Phe Ser Glu Phe Leu 

255 260 265 

GCA GCA TAC GAA GAC ATC GTG ACA CGC TCC CGC AAG GGC AAG CTC ACC 1288 
Ala Ala Tyr Glu Asp lie Val Thr Arg Ser Arg Lys Gly Lys Leu Thr 
270 275 280 



WO 95/34672 



PCT/JP95/01131 



- 38 - 

ATG GAT GAC TAC CAG GGC GTT ACC GTT TCC TTG ACC AAC CCA GGT GGC 1336 
Met Asp Asp Tyr Gin Gly Val Thr Val Ser Leu Thr Asn Pro Gly Gly 

285 290 295 

ATC GGT ACC CGC CAC TCT GTC CCA CGT CTG ACC AAG GGC CAG GGC ACC 1384 
He Gly Thr Arg His Ser Val Pro Arg Leu Thr Lys Gly Gin Gly Thr 

300 305 310 

ATC ATC GGT GTC GGT TCC ATG GAT TAC CCA GCA GAG TTC CAG GGC GCT 1432 
He He Gly Val Gly Ser Met Asp Tyr Pro Ala Glu Phe Gin Gly Ala 
315 320 325 330 

TCC GAA GAC CGC CTT GCA GAG CTC GGC GTT GGA AAG CTT GTC ACC ATC 1480 
Ser Glu Asp Arg Leu Ala Glu Leu Gly Val Gly Lys Leu Val Thr He 

335 340 345 

ACC TCC ACC TAC GAT CAC CGC GTG ATC CAG GGT GCT GTC TCC GGT GAA 1528 
Thr Ser Thr Tyr Asp His Arg Val He Gin Gly Ala Val Ser Gly Glu 

350 355 360 

TTC CTG CGT ACC ATG TCT CGC CTG CTC ACC GAT GAT TCC TTC TGG GAT 1576 
Phe Leu Arg Thr Met Ser Arg Leu Leu Thr Asp Asp Ser Phe Trp Asp 

365 370 375 

GAG ATC TTC GAC GCA ATG AAC GTT CCT TAC ACC CCA ATG CGT TGG GCA 1624 
Glu He Phe Asp Ala Met Asn Val Pro Tyr Thr Pro Met Arg Trp Ala 

380 385 390 

CAG GAC GTT CCA AAC ACC GGT GTT GAT AAG AAC ACC CGC GTC ATG CAG 1672 
Gin Asp Val Pro Asn Thr Gly Val Asp Lys Asn Thr Arg Val Met Gin 
395 400 405 410 

CTC ATT GAG GCA TAC CGC TCC CGT GGA CAC CTC ATC GCT GAC ACC AAC 1720 
Leu He Glu Ala Tyr Arg Ser Arg Gly His Leu He Ala Asp Thr Asn 

415 420 425 

CCA CTT TCA TGG GTT CAG CCT GGC ATG CCA GTT CCA GAC CAC CGC GAC 1768 
Pro Leu Ser Trp Val Gin Pro Gly Met Pro Val Pro Asp His Arg Asp 
430 435 440 
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CTC GAC ATC GAG ACC CAC AGC CTG ACC ATC TGG GAT CTG GAC CGT ACC 1816 
Leu Asp He Glu Thr His Ser Leu Thr He Trp Asp Leu Asp Arg Thr 

445 450 455 

TTC AGC GTC GGT GGC TTC GGC GGC AAG GAG ACC ATG ACC CTG CGC GAG 1864 
Phe Ser Val Gly Gly Phe Gly Gly Lys Glu Thr Met Thr Leu Arg Glu 

460 465 470 

CTA CTG TCC CGC CTG CGC GCT GCC TAC ACC TTG AAG GTC GGC TCC GAA 1912 
Val Leu Ser Arg Leu Arg Ala Ala Tyr Thr Leu Lys Val Gly Ser Glu 
475 480 485 490 

TAC ACC CAC ATC CTG GAC CGC GAC GAG CGC ACC TGG CTG CAG GAC CGC 1960 
Tyr Thr His He Leu Asp Arg Asp Glu Arg Thr Trp Leu Gin Asp Arg 

495 500 505 

CTC GAA GCC GGA ATG CCA AAG CCA ACC CAG GCA GAG CAG AAG TAC ATC 2008 
Leu Glu Ala Gly Met Pro Lys Pro Thr Gin Ala Glu Gin Lys Tyr He 

510 515 520 

CTG CAG AAG CTG AAC GCC GCA GAG GCT TTC GAG AAC TTC CTG CAG ACC 2056 
Leu Gin Lys Leu Asn Ala Ala Glu Ala Phe Glu Asn Phe Leu Gin Thr 

525 530 535 

AAG TAC GTC GGC CAG AAG CGC TTC TCC CTC GAA GGT GCA GAA GCT CTC 2104 
Lys Tyr Val Gly Gin Lys Arg Phe Ser Leu Glu Gly Ala Glu Ala Leu 

540 545 550 

ATC CCA CTG ATG GAC TCC GCC ATC GAC ACC GCC GCA GGC CAG GGC CTC 2152 
He Pro Leu Met Asp Ser Ala lie Asp Thr Ala Ala Gly Gin Gly Leu 
555 560 565 570 

GAC GAA GTT GTC ATC GGT ATG CCA CAC CGT GGT CGC CTC AAC GTG CTG 2200 
Asp Glu Val Val He Gly Met Pro His Arg Gly Arg Leu Asn Val Leu 

575 580 585 

TTC AAC ATC GTG GGC AAG CCA CTG GCA TCC ATC TTC AAC GAG TTT GAA 2248 
Phe Asn He Val Gly Lys Pro Leu Ala Ser He Phe Asn Glu Phe Glu 
590 595 600 
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GGC CAA ATG GAG CAG GGC CAG ATC GGT GGC TCC GGT GAC GTG AAG TAC 
Gly Gin Met Glu Gin Gly Gin He Gly Gly Ser Gly Asp Val Lys Tyr 

605 610 615 

CAC CTC GGT TCC GAA GGC CAG CAC CTG CAG ATG TTC GGC GAC GGC GAG 
His Leu Gly Ser Glu Gly Gin His Leu Gin Met Phe Gly Asp Gly Glu 

620 625 630 

ATC AAG GTC TCC CTG ACT GCT AAC CCG TCC CAC CTG GAA GCT GTT AAC 
He Lys Val Ser Leu Thr Ala Asn Pro Ser His Leu Glu Ala Val Asn 
635 640 645 650 

CCA GTG ATG GAA GGT ATC GTC CGC GCA AAG CAG GAC TAC CTG GAC AAG 
Pro Val Met Glu Gly He Val Arg Ala Lys Gin Asp Tyr Leu Asp Lys 

655 660 665 

GGC GTA GAC GGC AAG ACT GTT GTG CCA CTG CTG CTC CAC GGT GAC GCT 
Gly Val Asp Gly Lys Thr Val Val Pro Leu Leu Leu His Gly Asp Ala 

670 675 680 

GCA TTC GCA GGC CTG GGC ATC GTG CCA GAA ACC ATC AAC CTG GCT AAG 
Ala Phe Ala Gly Leu Gly He Val Pro Glu Thr He Asn Leu Ala Lys 

685 690 695 

CTG CGT GGC TAC GAC GTC GCA GGC ACC ATC CAC ATC GTG GTG AAC AAC 
Leu Arg Gly Tyr Asp Val Gly Gly Thr He His He Val Val Asn Asn 

700 705 710 

CAG ATC GGC TTC ACC ACC ACC CCA GAC TCC AGC CGC TCC ATG CAC TAC 
Gin He Gly Phe Thr Thr Thr Pro Asp Ser Ser Arg Ser Met His Tyr 
715 720 725 730 

GCA ACC GAC TAC GCC AAG GCA TTC GGC TGC CCA GTC TTC CAC GTC AAT 
Ala Thr Asp Tyr Ala Lys Ala Phe Gly Cys Pro Val Phe His Val Asn 

735 740 745 

GGT GAT GAC CCA GAG GCA GTT GTC TGG GTT GGC CAG CTG GCA ACC GAG 
Gly Asp Asp Pro Glu Ala Val Val Trp Val Gly Gin Leu Ala Thr Glu 
750 755 760 
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TAC CGT CGT CGC TTC GGC AAG GAC GTC TTC ATC GAC CTC GTT TGC TAC 2776 
Tyr Arg Arg Arg Phe Gly Lys Asp Val Phe He Asp Leu Val Cys Tyr 

765 770 775 

CGC CTC CGC GGC CAC AAC GAA GCT GAT GAT CCT TCC ATG ACC CAG CCA 2824 
Arg Leu Arg Gly His Asn Glu Ala Asp Asp Pro Ser Met Thr Gin Pro 

780 785 790 

AAG ATG TAT GAG CTC ATC ACC GGC CGC GAG ACC GTT CGT GCT CAG TAC 2872 
Lys Met Tyr Glu Leu He Thr Gly Arg Glu Thr Val Arg Ala Gin Tyr 
795 800 805 810 

ACC GAA GAC CTG CTC GGA CGT GGA GAC CTC TCC AAC GAA GAT GCA GAA 2920 
Thr Glu Asp Leu Leu Gly Arg Gly Asp Leu Ser Asn Glu Asp Ala Glu 

815 820 825 

GCA GTC GTC CGC GAC TTC CAC GAC CAG ATG GAA TCT GTG TTC AAC GAA 2968 
Ala Val Val Arg Asp Phe His Asp Gin Met Glu Ser Val Phe Asn Glu 

830 835 840 

GTC AAG GAA GGC GGC AAG AAG CAG GCT GAG GCA CAG ACC GGC ATC ACC 3016 
Val Lys Glu Gly Gly Lys Lys Gin Ala Glu Ala Gin Thr Gly He Thr 

845 850 855 

GGC TCC CAG AAG CTT CCA CAC GGC CTT GAG ACC AAC ATC TCC CGT GAA 3064 
Gly Ser Gin Lys Leu Pro His Gly Leu Glu Thr Asn He Ser Arg Glu 

860 865 870 

GAG CTC CTG GAA CTG GGA CAG GCT TTC GCC AAC ACC CCA GAA GGC TTC 3112 
Glu Leu Leu Glu Leu Gly Gin Ala Phe Ala Asn Thr Pro Glu Gly Phe 
875 880 885 890 

AAC TAC CAC CCA CGT GTG GCT CCA GTT GCT AAG AAG CGC GTC TCC TCT 3160 
Asn Tyr His Pro Arg Val Ala Pro Val Ala Lys Lys Arg Val Ser Ser 

895 900 905 

GTC ACC GAA GGT GGC ATC GAC TGG GCA TGG GGC GAG CTC CTC GCC TTC 3208 
Val Thr Glu Gly Gly lie Asp Trp Ala Trp Gly Glu Leu Leu Ala Phe 
910 915 920 
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GGT TCC CTG 


GCT 


AAC 


TCC GGC CGC 


TTG 


GTT 


CGC CTT GCA 


GGT 


GAA 


GAT 


3256 


Glv Ser Leu 

vlj Wvl UX'U 


Ala 


Asn 


Ser Glv Are 


Leu 


Val 


Arc Leu Ala 


Glv 


Glu 


Aso 




925 






930 






935 










TCC CGC CGC 


GGT 


ACC 


TTC ACC CAG 


CGC 


CAC 


GCA GTT GCC 


ATC 

al v 


GAC 


CCA 


3304 


Spy Arc Arcr 

OCX Aig Alfi 


Glv 


Thr 

1111 


Phe Thr Gin 

I UC 1111 VJXU 


Arcr 


His 


Ala Val Ala 

Aia rax Ala 


Tip 

1 xc 


Acn 

Aop 


Prn 

11 u 




940 












950 










GCG ACC GCT 

VJVVJ llvv VJw 1 


GAA 

VJAA 


GAG 

VJAVJ 


TTC AAC CCA 

llv AAw VA/A 


CTC 


CAC 


GAG CTT GCA 

VJAVJ Vvl 1 VJVvA 


CAG 

VvAVJ 


rrr 

1VA/ 


AAG 

AAVJ 


33R9 


Ala Thr Ala 

Ala xi ix Ala 


Glu 

VJXU 


Glu 


Php Acn Prn 

X IXC Aoll I1U 


I^Pll 


His 

11XO 


Gin I^n Ala 

VJXU LCU Ala 


Gin 

VJXU 


OCX 


1 vc 

bjfO 




955 






960 












970 




GGC AAC AAC 

vi\f w lulu nxiv 


GGT 


AAG 


TTC CTG GTC 


TAC 


AAC 


TCC GCA CTG 

iw uvn v/iVJ 


ACC 


GAG 


TAC 

1 Av 


3400 


Glv Aon A^n 

VJXjr Aoll Ao LI 


Glv 
vrxy 


I VQ 


Php I^pti Val 
r lie i/cu fax 


Tvr 
lyx 


AOU 


^pt* A 1 T .pi i 

Owl Axa LCU 


Thr 


Glu 


Tvr 
lyx 








975 






980 






985 






GCA GGC ATG 


GGC 


TTC 


GAG TAC GGC 


TAC 


TCC 


GTA GGA AAC 


GAA 


GAC 


TCC 


3448 


Ala Gly Met 


Gly 


Php 


Glu Tyr Gly 


Tyr 


9pr 

OCX 


Val Gly Asn 


Glu 


Asp 


OCX 






990 






995 






1000 






GTC GH GCA 


TGG 


GAA 

VJAA 


GCA CAG TTC 


GGC 


GAC 


TTC GCC AAC 


GGC 


GCT 


CAG 

V/AVJ 




Val Val Ala 


Trp 


Gin 


Ala Gin Phe 


Gly 


nop 


Phe Ala Asn 


Gly 


Ala 


VJXU 




1005 




1010 




1015 








ACC ATC ATC 


GAT 


GAG 

VJAVJ 


TAC GTC TCC 


TCA 


GGC 

VJVJVv 


GAA GCT AAG 


TGG 


GGC 


PAG 

VvAVJ 


3544 


Thr He He 


Asp 


Gin 

VJXU 


Tyr Val Ser 


Ser 


Glv 
iriy 


Glu Ala Lys 


Trp 


Gly 


Gin 




1020 






1025 






1030 










ACC TCC AAG 


CTG 


ATC 


CTT CTG CTG 


CCT 


CAC 


GGC TAC GAA 


GGC 


CAG 


GGC 


3599 

QOoL> 


Thr Ser Lys 


Leu 


He 


Leu Leu Leu 


Pro 


His 


Gly Tyr Glu 


Gly 


Gin 


Gly 




1035 






1040 






1045 






1050 




CCA GAC CAC 


TCT 


TCC 


GCA CGT ATC 


GAG 


CGC 


TTC CTG CAG 


CTG 


TGC 


GCT 


3640 


Pro Asp His 


Ser 


Ser 


Ala Arg He 


Glu 


Arg 


Phe Leu Gin 


Leu 


Cys 


Ala 








1055 




1060 




1065 




GAG GGT TCC 


ATG 


ACT GH GCT CAG 


CCA 


TCC ACC CCA GCA 


AAC 


CAC TTC 


3688 


Glu Gly Ser 


Met 


Thr Val Ala Gin 


Pro 


Ser Thr Pro Ala 


Asn 


His Phe 





1070 1075 1080 
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CAC CTG CTG CGT CGT CAC GCT CTG TCC GAC CTG AAG CGT CCA CTG GTT 3736 
His Leu Leu Arg Arg His Ala Leu Ser Asp Leu Lys Arg Pro Leu Val 

1085 1090 1095 

ATC TTC ACC CCG AAG TCC ATG CTG CGT AAC AAG GCT GCT GCC TCC CCA 3784 
lie Phe Thr Pro Lys Ser Met Leu Arg Asn Lys Ala Ala Ala Ser Ala 

1100 1105 1110 

CCA GAA GAC TTC ACT GAG GTC ACC AAG TTC CAA TCC GTG ATC GAC GAT 3832 
Pro Glu Asp Phe Thr Glu Val Thr Lys Phe Gin Ser Val He Asp Asp 
1115 1120 1125 1130 

CCA AAC GTT GCA GAT GCA GCC AAG GTG AAG AAG GTC ATG CTG GTC TCC 3880 
Pro Asn Val Ala Asp Ala Ala Lys Val Lys Lys Val Met Leu Val Ser 

1135 1140 1145 

GGC AAG CTG TAC TAC GAA TTG GCA AAG CGC AAG GAG AAG GAC GGA CGC 3928 
Gly Lys Leu Tyr Tyr Glu Leu Ala Lys Arg Lys Glu Lys Asp Gly Arg 

1150 1155 1160 

GAC GAC ATC GCG ATC GTT CGT ATC GAA ATG CTC CAC CCA ATT CCG TTC 3976 
Asp Asp He Ala He Val Arg He Glu Met Leu His Pro He Pro Phe 

1165 1170 1175 

AAC CGC ATC TCC GAG GCT CTT GCC GGC TAC CCT AAC GCT GAG GAA GTC 4024 
Asn Arg He Ser Glu Ala Leu Ala Gly Tyr Pro Asn Ala Glu Glu Val 

1180 1185 1190 

CTC TTC GTT CAG GAT GAG CCA GCA AAC CAG GGC CCA TGG CCG TTC TAC 4072 
Leu Phe Val Gin Asp Glu Pro Ala Asn Gin Gly Pro Trp Pro Phe Tyr 
1195 1200 1205 1210 

CAG GAG CAC CTC CCA GAG CTG ATC CCG AAC ATG CCA AAG ATG CGC CGC 4120 
Gin Glu His Leu Pro Glu Leu lie Pro Asn Met Pro Lys Met Arg Arg 

1215 1220 1225 

GTT TCC CGC CGC GCT CAG TCC TCC ACC GCA ACT GGT GTT GCT AAG GTG 4168 
Val Ser Arg Arg Ala Gin Ser Ser Thr Ala Thr Gly Val Ala Lys Val 
1230 1235 1240 
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CAC CAG CTG GAG GAG AAG CAG CTT ATC GAC GAG GOT TTC GAG GCT 4213 
His Gin Leu Glu Glu Lys Gin Leu lie Asp Glu Ala Phe Glu Ala 

1245 1250 1255 

TAAGTCTTTA TAGTCCTGCA CTAGCCTAGA GGGCCTTATG CAGTGTGAAT CACACAGCAT 4273 

AAGGCCCTTT TTGCTGCCGT GGTTGCCTAA GGTGGAAGGC ATGAAACGAA TCTGTGCGGT 4333 

CACGATCTCT TCAGTACTTT TGCTAAGTGG CTGCTCCTCC ACTTCCACCA CGCAGCTCGA 4393 

0 4394 

(2) w&m^2®mi®mm: 

(i) B53flJ©1£§|: 

(A) E?>J©S$: miriJWl 

(B) mm®M: Tz;m 

(D) h#oi?-: Mmft 

(u) fflflHomm: *>'*tn 

(xi) mm: SEQ ID NO:2: 
Met Leu Gin Leu Gly Leu Arg His Asn Gin Pro Thr Thr Asn Val Thr 
15 10 15 

Val Asp Lys He Lys Leu Asn Lys Pro Ser Arg Ser Lys Glu Lys Arg 

20 25 30 

Arg Val Pro Ala Val Ser Ser Ala Ser Thr Phe Gly Gin Asn Ala Trp 

35 40 45 

Leu Val Asp Glu Met Phe Gin Gin Phe Gin Lys Asp Pro Lys Ser Val 

50 55 60 

Asp Lys Glu Trp Arg Glu Leu Phe Glu Ala Gin Gly Gly Pro Asn Ala 
65 70 75 80 

Thr Pro Ala Thr Thr Glu Ala Gin Pro Ser Ala Pro Lys Glu Ser Ala 

85 90 95 

Lys Pro Ala Pro Lys Ala Ala Pro Ala Ala Lys Ala Ala Pro Arg Val 

100 105 110 

Glu Thr Lys Pro Ala Ala Lys Thr Ala Pro Lys Ala Lys Glu Ser Ser 
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115 120 125 

Val Pro Gin Gin Pro Lys Leu Pro Glu Pro Gly Gin Thr Pro He Arg 

130 135 140 

Gly He Phe Lys Ser He Ala Lys Asn Met Asp He Ser Leu Glu He 
145 150 155 160 

Pro Thr Ala Thr Ser Val Arg Asp Met Pro Ala Arg Leu Met Phe Glu 

165 170 175 

Asn Arg Ala Met Val Asn Asp Gin Leu Lys Arg Thr Arg Gly Gly Lys 

180 185 190 

He Ser Phe Thr His He He Gly Tyr Ala Met Val Lys Ala Val Met 

195 200 205 

Ala His Pro Asp Met Asn Asn Ser Tyr Asp Val lie Asp Gly Lys Pro 

210 215 220 

Thr Leu He Val Pro Glu His He Asn Leu Gly Leu Ala He Asp Leu 
225 230 235 240 

Pro Gin Lys Asp Gly Ser Arg Ala Leu Val Val Ala Ala He Lys Glu 

245 250 255 

Thr Glu Lys Met Asn Phe Ser Glu Phe Leu Ala Ala Tyr Glu Asp He 

260 265 270 

Val Thr Arg Ser Arg Lys Gly Lys Leu Thr Met Asp Asp Tyr Gin Gly 

275 280 285 

Val Thr Val Ser Leu Thr Asn Pro Gly Gly He Gly Thr Arg His Ser 

290 295 300 

Val Pro Arg Leu Thr Lys Gly Gin Gly Thr lie He Gly Val Gly Ser 
305 310 315 320 

Met Asp Tyr Pro Ala Glu Phe Gin Gly Ala Ser Glu Asp Arg Leu. Ala 

325 330 335 

Glu Leu Gly Val Gly Lys Leu Val Thr He Thr Ser Thr Tyr Asp His 

340 345 350 

Arg Val He Gin Gly Ala Val Ser Gly Glu Phe Leu Arg Thr Met Ser 



WO 95/34672 



PCT/JP95/01131 



- 46 



355 360 365 

Arg Leu Leu Thr Asp Asp Ser Phe Trp Asp Glu He Phe Asp Ala Met 

370 375 380 

Asn Val Pro Tyr Thr Pro Met Arg Trp Ala Gin Asp Val Pro Asn Thr 
385 390 395 400 

Gly Val Asp Lys Asn Thr Arg Val Met Gin Leu He Glu Ala Tyr Arg 

405 410 415 

Ser Arg Gly His Leu He Ala Asp Thr Asn Pro Leu Ser Trp Val Gin 

420 425 430 

Pro Gly Met Pro Val Pro Asp His Arg Asp Leu Asp He Glu Thr His 

435 440 445 

Ser Leu Thr He Trp Asp Leu Asp Arg Thr Phe Ser Val Gly Gly Phe 

450 455 460 

Gly Gly Lys Glu Thr Met Thr Leu Arg Glu Val Leu Ser Arg Leu Arg 
465 470 475 480 

Ala Ala Tyr Thr Leu Lys Val Gly Ser Glu Tyr Thr His He Leu Asp 

485 490 495 

Arg Asp Glu Arg Thr Trp Leu Gin Asp Arg Leu Glu Ala Gly Met Pro 

500 505 510 

Lys Pro Thr Gin Ala Glu Gin Lys Tyr He Leu Gin Lys Leu Asn Ala 

515 520 525 

Ala Glu Ala Phe Glu Asn Phe Leu Gin Thr Lys Tyr Val Gly Gin Lys 

530 535 540 

Arg Phe Ser Leu Glu Gly Ala Glu Ala Leu He Pro Leu Met Asp Ser 
545 550 555 560 

Ala He Asp Thr Ala Ala Gly Gin Gly Leu Asp Glu Val Val He Gly 

565 570 575 

Met Pro His Arg Gly Arg Leu Asn Val Leu Phe Asn He Val Gly Lys 

580 585 590 

Pro Leu Ala Ser lie Phe Asn Glu Phe Glu Gly Gin Met Glu Gin Gly 
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595 600 605 

Gin He Gly Gly Ser Gly Asp Val Lys Tyr His Leu Gly Ser Glu Gly 

610 615 620 

Gin His Leu Gin Met Phe Gly Asp Gly Glu He Lys Val Ser Leu Thr 
625 630 635 640 

Ala Asn Pro Ser His Leu Glu Ala Val Asn Pro Val Met Glu Gly He 

645 650 655 

Val Arg Ala Lys Gin Asp Tyr Leu Asp Lys Gly Val Asp Gly Lys Thr 

660 665 670 

Val Val Pro Leu Leu Leu His Gly Asp Ala Ala Phe Ala Gly Leu Gly 

675 680 685 

lie Val Pro Glu Thr He Asn Leu Ala Lys Leu Arg Gly Tyr Asp Val 

690 695 700 

Gly Gly Thr He His He Val Val Asn Asn Gin He Gly Phe Thr Thr 
705 710 715 720 

Thr Pro Asp Ser Ser Arg Ser Met His Tyr Ala Thr Asp Tyr Ala Lys 

725 730 735 

Ala Phe Gly Cys Pro Val Phe His Val Asn Gly Asp Asp Pro Glu Ala 

740 745 750 

Val Val Trp Val Gly Gin Leu Ala Thr Glu Tyr Arg Arg Arg Phe Gly 

755 760 765 

Lys Asp Val Phe He Asp Leu Val Cys Tyr Arg Leu Arg Gly His Asn 

770 775 780 

Glu Ala Asp Asp Pro Ser Met Thr Gin Pro Lys Met Tyr Glu Leu He 
785 790 795 800 

Thr Gly Arg Glu Thr Val Arg Ala Gin Tyr Thr Glu Asp Leu Leu Gly 

805 810 815 

Arg Gly Asp Leu Ser Asn Glu Asp Ala Glu Ala Val Val Arg Asp Phe 

820 825 830 

His Asp Gin Met Glu Ser Val Phe Asn Glu Val Lys Glu Gly Gly Lys 
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835 



840 



845 



Lys Gin Ala Glu Ala Gin Thr Gly He Thr Gly Ser Gin Lys Leu Pro 

850 855 860 

His Gly Leu Glu Thr Asn lie Ser Arg Glu Glu Leu Leu Glu Leu Gly 
865 870 875 880 

Gin Ala Phe Ala Asn Thr Pro Glu Gly Phe Asn Tyr His Pro Arg Val 



Asp Trp Ala Trp Gly Glu Leu Leu Ala Phe Gly Ser Leu Ala Asn Ser 

915 920 925 

Gly Arg Leu Val Arg Leu Ala Gly Glu Asp Ser Arg Arg Gly Thr Phe 

930 935 940 

Thr Gin Arg His Ala Val Ala lie Asp Pro Ala Thr Ala Glu Glu Phe 
945 950 955 960 

Asn Pro Leu His Glu Leu Ala Gin Ser Lys Gly Asn Asn Gly Lys Phe 

965 970 975 

Leu Val Tyr Asn Ser Ala Leu Thr Glu Tyr Ala Gly Met Gly Phe Glu 

980 985 990 

Tyr Gly Tyr Ser Val Gly Asn Glu Asp Ser Val Val Ala Trp Glu Ala 

995 1000 1005 

Gin Phe Gly Asp Phe Ala Asn Gly Ala Gin Thr He He Asp Glu Tyr 

1010 1015 1020 

Val Ser Ser Gly Glu Ala Lys Trp Gly Gin Thr Ser Lys Leu He Leu 
025 1030 1035 1040 

Leu Leu Pro His Gly Tyr Glu Gly Gin Gly Pro Asp His Ser Ser Ala 

1045 1050 1055 

Arg He Glu Arg Phe Leu Gin Leu Cys Ala Glu Gly Ser Met Thr Val 

1060 1065 1070 

Ala Gin Pro Ser Thr Pro Ala Asn His Phe His Leu Leu Arg Arg His 



885 890 
Ala Pro Val Ala Lys Lys Arg Val Ser Ser Val 
900 905 



895 

Thr Glu Gly Gly 
910 



He 
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1075 1080 1085 

Ala Leu Ser Asp Leu Lys Arg Pro Leu Val He Phe Thr Pro Lys Ser 

1090 1095 1100 

Met Leu Arg Asn Lys Ala Ala Ala Ser Ala Pro Glu Asp Phe Thr Glu 
105 1110 1115 1120 

Val Thr Lys Phe Gin Ser Val lie Asp Asp Pro Asn Val Ala Asp Ala 

1125 1130 1135 

Ala Lys Val Lys Lys Val Met Leu Val Ser Gly Lys Leu Tyr Tyr Glu 

1140 1145 1150 

Leu Ala Lys Arg Lys Glu Lys Asp Gly Arg Asp Asp lie Ala He Val 

1155 1160 1165 

Arg He Glu Met Leu His Pro He Pro Phe Asn Arg He Ser Glu Ala 

1170 1175 1180 

Leu Ala Gly Tyr Pro Asn Ala Glu Glu Val Leu Phe Val Gin Asp Glu 
185 1190 1195 1200 

Pro Ala Asn Gin Gly Pro Trp Pro Phe Tyr Gin Glu His Leu Pro Glu 

1205 1210 1215 

Leu He Pro Asn Met Pro Lys Met Arg Arg Val Ser Arg Arg Ala Gin 

1220 1225 1230 

Ser Ser Thr Ala Thr Gly Val Ala Lys Val His Gin Leu Glu Glu Lys 

1235 1240 1245 

Gin Leu He Asp Glu Ala Phe Glu Ala 
1250 1255 

(2) l»«#^3©EBI©til«: 

(i) mmom- 

(A) m,M®&£: 20 base pairs 

(B) w.noM: mm 

(D) h*D$?-: SOU* 
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(ii) mnomm: momm ^jsdna 

(iii) /Wtf-fer-r tfJV: NO 
(iv) 7>f-b>X: NO 
(xi) B£?IJ: SEQ ID NO: 3: 

CTGTCTGAAG GATCGGTTCT 20 

(2) mmmommomn: 

(i) W3\V>®M' 

(A) WMQ>&% : 29 base pairs 

(b) wMom-. mm 

(C) M©£IC: -#fl| 

(D) h#D?-: Egtf* 

(ii) SE^iJ©a§g: 'plScDNA 
(iii) ;W#-fex4 2;>>l': NO 

(iv) 7>^^>X: YES 
(xi) @2?IJ: SEQ ID N0:4: 
GAGTGCTCAG GCCCCTGTCC CTCGTAACC 29 

(2) mpm^sommomn-. 

(i) mn<D^m- 

(A) 8E#J©;B$ : 20 base pairs 

(b) mmomi mm 

(C) -» 

(D) htfui?-: ttgttt 

(ii) E>!nj©aS: ffe®^ MDNA 

(iii) s^tf-krjfjJV: NO 
(iv) T>f"fe>X: NO 
(xi) BC^J: SEQ ID N0:5: 

GCTAGCCTCG GGAGCTCTAG 20 
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(2) wfflm^eomwmm: 

(i) mn<D&n: 

(A) K?U©g$: 20 base pairs 

(b) mnom: mk 

(C) m<D&: -#8t 

(D) h^o^-: mm®. 

an mnommt wmt ^dna 

(iii) 'Wtf-fe-f-r iJJV: NO 
(iv) T>f-t>X: YES 
(xi) KM: SEQ ID NO: 6: 
GATCTTTCCC AGACTCTGGC 20 

(2) Efll*£ 7 ©B2?lJCDl#$t: 
(i) EfllOtt©: 

(A) fflffilO&Z : 20 base pairs 

(B) m.n®w>: mt 

(C) g|©&: 

(D) h*ni>-: IftHtt 

(ii) E^JOSS: £j£DNA 
(iii) /Wtf-feX'f NO 

(iv) T>f"fe>X: NO 
(xi) S5?IJ: SEQ ID NO: 7: 
TAATGCCACC GACACCCACC 20 

(2) mnm^sowMomn: 
(i) wmovm: 

(A) E^!I©^$: 20 base pairs 

(B) E^IJ©§!: 

(C) 8£©&: 

(D) h#n5>-: ftflM* 
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(io mnomm: i&omwt ^jsdna 

(iii) 4 ilM NO 

(iv) T>f~t>X: YES 
(xi) mm: SEQ ID NO: 8: 
TCAACGCCCA CATAGTGGAC 20 

(2) m$\m^9<DW&}®mn: 

(A) BS?!l©g$: 20 base pairs 

(b) mmow: mm 

(C) m(D&: -#« 

(D) h^Dv?-: Umtk 

(ii) mm<b®m: momm ^dna 

(iii) /W*Mrr-f NO 
(iv) T>f"fe>X: NO 
(xi) WM: SEQ ID NO: 9: 

GAATTCGCTC CCGGTGACGC 20 

(2) mm^KKommoffini 

(i) R?lJ©&Sf : 

(A) SE#jCDg$: 20 base pairs 

(B) Ee^JOU: m 

(C) MOft: 

(D) Md-;-: it&tt 

(ii) gE^JoaS: fAO«tt ^DNA 
(iii) 'WajHrr NO 
(iv) T^fHrVX: YES 
(xi) SE^IJ: SEQ ID NO: 10: 
GATGCAGAAT TCCTTGTCGG 20 
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(2) mmmivmwmm: 

(i) WMtotm: 

(A) WMO^ : 20 base pairs 

(b) wmom-. mm 
(o mom 

(D) h^Di?-: mr 

(to mmomm- momm £j£dna 

(iii) 'WaJUr^-f NO 
(iv) T>f-fe>X: NO 
(xi) mn- SEQ ID NO: 11: 
GTCGACGGCG CACTTGTCGG 20 

(2) Eai#^12©K8l©««: 

(i) m^vm- 

(A) E^J©^$ : 20 base pairs 

(B) mmom-. mm 
(o mom -» 

(D) Mo5?-: EH** 

(ii) E^JCDS^: ftlOffttt £i£DNA 
(iii) '^X-kT-itlfr: NO 

(iv) 7>f-fe^X: YES 
(xi) G$|: SEQ ID NO: 12: 
GTCCACAAAA CCCAAAAAAA 20 

(2) wmmmzowmomm- 

(i) B2»&Sf : 

(A) g2?ij©:g<*: 51 base pairs 

(B) mmom: mm 
(o mom: -*e 

(D) h#DS;-: EM«t 
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(u) mmomm: wmm ^dna 

(iii) '^X-kf-iiiM NO 
(iv) 7>f-fe>X: NO 
(xi) W.M: SEQ ID NO: 13: 
CTGCGGAAAC TACACAAGAA CCCAAAAATG ATTAATAATT CAGACAAGCT T 51 

(2) B2^J#-^14©@e^iJOl#$g: 

(i) mnonn: 

(A) E#I©g£: 59 base pairs 

(b) mm<DM: mm 
(o mom-. 

(D) h#oi?-: Umtk 

(ii) mnomm: £j£DNA 

(iii) /Wtf-fe-f -r ijJl: NO 
(iv) T>f-fe>X: YES 
(xi) E8|: SEQ ID NO: 51: 

CTAGAAGCTT GTCTCAATTA TTAATCATTT TTGGGTTCTT GTGTAGTTTC CGCAGGTAC 59 
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4 . a->rh ^I/^;l/ifh KdW- t?S&£*tf <5fi£ff©7 S ^ &@2?IJ 
*r h /;^;PSfh Koy^— £fi^u:#*44*.«t * 1 Xti 2 JBU©7 S y tt 

5 . nij^L- $ >m£.mm&%® a-^h r)\>* Jim? t k o y 

tlT# t>ftS D N Ao 

6 . 9t$£ 5 se*&©*ibi* d n a zm* z =» «; *amr. 

7 . ft jfcs 5 fis«a>ia«i>i d n a £f5£fr u fro l - >j y >&£tB£*rr * 
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